AP Chemistry final examination.        May 2010.

No calculators may be used on this part of the exam.  There is a 1/4 point deduction for wrong answers, exactly as on the AP test.  You have 90 minutes to complete this section.

Questions 1 - 3 refer to the following types of elements:

A.  Noble gases      B.   Actinides     C.   Alkaline earth metals     D. Transition metals

E. Halogens.

1.  Are the most difficult elements to oxidize in any given period

2.  Form anions readily

3.  Are always radioactive.

Questions 4 - 7.

A solution of a monoprotic base is titrated with a solution of the strong acid, HCl. Consider the points labeled (A) through (E) on the resulting titration curve, as shown:
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4.  The point at which the moles of strong acid added are equal to the initial moles of base.

5. The point at which the pH is closest to that of the acid being added.

6. The point at which the concentrations of the base and of its conjugate acid are approximately equal.

7.  The Kb of the base is closest to    A) 2.0 x 10-2     B)  2.0 x 10-5     C)  2.0 x 10-7

D) 2.0 x 10-9      E)   2.0 x 10-11
Questions 8 to 10 refer to the following pure substances.

(A)  HBr(g)   (B)  NH3(g)     (C)  H2S(g)       (D)   BH3(g)     (E)   C2H4(g)

8.  Has molecules with a pyramidal shape

9.  Is a strong electrolyte in aqueous solution

10.  Is a poorly ionized acid in aqueous solution

11.   Is the slowest to diffuse through a small opening at 25°C
Questions 12 -14 refer to the following:

A) Activation energy   B) Enthalpy of Formation,  ΔH°f    C) Entropy ,   S°    

D) Standard Gibbs free energy, ΔG°    E)  Lattice energy.
12.  Quantity that would be zero for a perfect crystal at  0 Kelvin

13.  Quantity that can be determined by graphing the  natural log of the rate constant at various temperatures vs.  1/T (Kelvin)

14.  Quantity that can be determined at a given temperature from the equilibrium    constant.

Questions 15-17 refer to the following combinations of enthalpy changes and entropy changes for chemical reactions.

A) ΔH  >0,   ΔS >0      B) ΔH >0       ΔS <0            C) ΔH  < 0      ΔS  > 0

D) ΔH < 0       ΔS  <0        E) ΔH < 0       ΔS = 0

15.   Must be true for a reaction that is spontaneous at NO  temperatures.

16.    True for the condensation of water vapor.

17.   True for the combustion of liquid  octane,  C8H18 (ℓ)  to form H2O(g)  and CO2(g)

18.  Which of the following ions has the same number of electrons as  Se2(  ? 


A)   K+      B)  S2(     C)   Y3+       D)   I(      E)  Cl(
19.  In solid methane, the forces between neighboring molecules are best described as


A) ionic bonds    B) covalent bonds      C) hydrogen bonds


D) ion-dipole forces      E) London (dispersion) forces

Questions 20 - 22 refer to the following reactions.

(A)  2 Mg(s)  +  O2(g)  ➞ 2 MgO (s)       (B)  Pb2+(aq)  + CrO42((aq) ➞   PbCrO4(s)

C)  SO3(g)   +  2 H2O(ℓ)   ➞H3O+(aq)  +  HSO4((aq)

D) 2 H2O (g)  ➞   2 H2(g)   +  O2(g)

E)  Ag+(aq)  +  2 NH3(aq)  ➞     [Ag(NH3)2]+
20.   A precipitation reaction

21.   A Lewis acid-base reaction producing a complex ion

22.   A redox reaction that is also a synthesis reaction

2 Al(s)    +    6  H+ (aq)     (     2 Al3+ (aq)    +   3 H2(g)

23.  According to the equation above, how many moles of aluminum must react with excess acid to produce  6.0 liters of hydrogen gas at standard temperature and pressure?

A)  [image: image2.wmf]     B) [image: image3.wmf]   C)[image: image4.wmf]   D)   [image: image5.wmf]       E)[image: image6.wmf]
24.  Which represents an atom in an excited state?


A)  1s22s22p4         B)  1s22s22p63s23p1     C) 1s22s22p43s2

D) 1s22s22p63s23p5      E) 1s22s22p63s23p6
25.  Which of the following is a nonpolar molecule that contains  polar bonds?


A)  Cl2      B)  H2CO     C)   CCl4         D)   HBr     E)   NH3
26.  The oxidation state that is common to aqueous ions of  Zn,  Ni,  and  Cu  is


A) +1    B)  +2    C)  +3      D)  +4    E) +5

27.    Which of the following shows the correct number of each of the listed particles in a neutral atom of rubidium-88  ?


Protons
Electrons
Neutrons
A)       37

37

37

B)
37

37

48

C)
37

37

51

D)         85

85

37

E)
51

37

37

28.  The pressure in atm. exerted by  2.40 mol of an ideal gas placed in a 5.00 liter container at  45.0° C  is given by the expression
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	     Experiment


	          [A]o
	      [B]o
	Initial rate of formation of C   (mol L(1sec(1)

	       1
	 0.30
	0.20
	      X

	       2
	  0.15
	0.40
	      ?


29.  The table above shows the results of an initial rate experiment for the reaction          A + B ( C.   Starting with the given concentrations in experiment 1, the rate of formaion  of C was measured,  and found to be "X" mol L(1sec(1 .  If the reaction was second order for A,  and first order for  B,  the initial rate of formation of C in experiement 2 would be


A)  2 X     B)  4 X     C) X/2       D)  X/4     E)  X

30.  Which of the following molecules contain only single bonds?


A) HCOOH      B)    CH3COOC2H5     C)  C3H8      D)   C6H6     E)  HCN

31.   What is the molality of a solution of formic acid, HCOOH,  (molar mass = 46) that contains 11.5 grams of formic acid in  500. grams of water?


A) 1.15 m    B)   0.250 m     C)   0.500 m     D)   0.023 m     E)  5.75 m

32.  The density of a pure liquid was calculated by determining the mass and volume of a sample of the liquid.   A student measured the mass of a clean, dry 25.00 mL volumetric flask ,  filled the flask to its calibration mark with the liquid, and then measured the mass of the flask and liquid.  The mass of the flask was found to be 16.456 g,  and the mass of the flask with the liquid was found to be 29.123 g. To how many significant figures should the density of the liquid be reported?


A) 3      B)   4     C)   5     D)  6      E)   8

33.  A compound contains 46 % sulfur and 54 %   fluorine by mass.  The empirical formula of the compound is


A) SF     B) SF2      C) S2F        D)  SF4       E) SF6
34.  Assume that gaseous substance A undergoes a first order reaction to form gaseous substance B.  At a certain temperature, the partial pressure of gas  A drops to 


one-eighth of its original value in 242. seconds.  What is the half life for this reaction at this temperature?


A) 30.3 seconds     B) 60.7 seconds     C) 80.7  seconds     D) 121 seconds


E)   242 seconds

35.   If 0.80 mol of H2  and 0.30 mol  of O2 were to react as completely as possible to produce H2O,  what mass of reactant would remain?


A) 0.20 grams of  H2     B) 0.40 grams of H2     C)  1.00 grams of H2

D)  4.0 grams of O2     E) 8.0 grams of O2 

36.    ___Ca3(PO4)2     +   ___ H3PO4    (   ____Ca(H2PO4)2


When the equation above is balanced using the smallest possible whole number coefficients, what is the coefficient for  H3PO4 ?


A) 1    B)   2       C)    4      D)     5     E)    6

37.    H2(g)    +    Br2(g)    ⇄    2 HBr(g)       ΔH  <  0


Which of the following changes to the equilibrium system above will increase the quantity of HBr(g) in the equilibrium mixture?


I.  Decreasing the temperature    II. Adding H2(g)     III. Increasing the pressure


A)  II only     B)  I and II only     C)  III only      D) II and III only


E)  I, II, and III

38.  How many carbon atoms are there in 4.4 grams of C3H8  ?


A)  1.2 x 1023    B) 1.8 x 1023      C) 6.0  x 1023     D)  1.8 x 1024    E) 6.0 x 1024
39.  Which element combines with oxygen to form a covalent network solid?


A) silicon     B) sulfur      C)  carbon    D) magnesium    E)  potassium

40.  How many mL of 12.0 M  HCl are needed to prepare 500 mL of 3.00 M HCl?


A)   12.5 mL     B)  125 mL     C) 250 mL     D)  400. mL     E)   2000. mL

41.   A student mixes equal volumes of 1.0 M solutions of tin(II) chloride and magnesium sulfate and observes that no precipitate forms. The student then mixes equal volumes of 1.0 M solutions of magnesium sulfate and tin (II) fluoride and observes formation of a precipitate.  The formula for the precipitate is


A) MgF2     B)  SnF2      C)  SnSO4      D)  MgF     E)  Sn(SO4)2
42.  Which of the following elements has the highest melting point?


A) N2    B) Kr      C)   F2        D)  Cl2       E)  Br2
43.  Equal masses of  He and Ar are placed in a sealed container.  What is the partial pressure of He if the total pressure in the container is 11 atm?


A) 1 atm      B)   2 atm      C)   5.5 atm     D)    8 atm     E) 10 atm

44.   A pure liquid in an open container boils at a temperature at which the


A) entropy of the liquid becomes equal to the entropy of the gas


B) vapor pressure of the liquid becomes equal to the external pressure on its surface


C)  vapor pressure of the liquid becomes equal to the pressure at the triple point


D)  heat capacity of the liquid becomes equal to that of the gas


E)  average kinetic energy of the liquid molecules exceeds that of the gas molecules

45.  A cell based on the reaction   Cl2(g)    +  2 I( (aq)   (  I2 (aq)   +  2 Cl( (aq)  can be used to generate electricity.  Which statement below best accounts for this observation?


A) Cl2  is a stronger oxidizing agent than  I2

B)   Cl(  is a stronger reducing agent than I( 


C)   Cl2 can readily lose two electrons


D)  I atoms have more electrons than do Cl atoms


E)   Solid iodine is more soluble than gaseous chlorine

46.  A solution is prepared by adding 23 grams of C2H5OH  (molar mass =46 g)  to 90. g of water. (molar mass  = 18 g)  The mole fraction of the ethanol in this solution is closest to which of the following?  A) 0.1   B)  0.2    C) 0.3    D) 0.4   E) 0.6

47.  Which of the following is the conjugate acid of  NH2(  ?


A)  N3(    B)  NH2(    C)   NH3    D)  H2O     E)  H3O+ 
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48.  The cooling curve shown above shows the variation in temperature of a sample of a pure substance as the substance is goes through phase changes while being cooled at a constant rate.  The substance starts out as a gas.  At which time does the substance contain the most liquid?


A) t1     B)  t2      C)  t3          D)  t4      E)  t5 

49.  When diluting concentrated H2SO4, one should slowly add acid to a beaker of water rather than add water to a beaker of acid.  The reason for this is to ensure that


A) there is complete ionization of the acid


B) there is a sufficient volume of water to absorb the heat released


C) the water does not remain floating above the denser acid, preventing formation of a homogeneous mixture


D) the pure acid does not react with impurities in the beaker


E)   there is sufficient water to dissolve the SO2 gas produced in the reaction between the acid and water

50. 
Salts containing which of the following ions are generally insoluble in water?


A) acetate
B) nitrate
C)  potassium

D) ammonium


E)  carbonate

51.   Cr2O72((aq)  +  6 Br( (aq)   +  14 H+ (aq)   (  2 Cr3+ (aq)  +  3 Br2 (aq)   +  7 H2O(ℓ)


How many electrons are transferred in the reaction represented by the balanced equation above?   A)  2    B) 3    C)    4    D)   6     E) 10

52.  Under which of the following conditions of temperature and pressure would 1.0 mol of the real gas CO2  behave most like an ideal gas?


A) 200. K and 0.1 atm     B) 200. K   and  20. atm      C) 600 K and 0.1 atm


D) 600 K and 1 atm     E) 600 K and 20 atm.

Al3+(aq)  +  3 e(   (   Al(s)     ℰ° = (1.66 V
Ag+(aq)  +  e(    (  Ag (s)       ℰ° =   +0.80 V
53.  According to the standard reduction potentials given above, what is the standard cell potential for the reaction represented here?


Al(s)  +  3 Ag+ (aq)  (    Al3+(aq)  +  3 Ag(s)


A) (1.74 V     B)  (0.86 V    C)  +1.74 V     D) + 2.46 V    E)  +4.06 V

54.   What is the vapor pressure of a solution made from 1.00 mol of the nonvolatile solute ethylene glycol and 4.00 mol of water, at a temperature at which the vapor pressure of pure water is  40.0  mm Hg?


A)8.00 mm    B)  10.00 mm    C)   32.0 mm       D)  36.0 mm    E)    48.0 mm

55.  2  NO2(g)    ⇄    N2O4(g)
.   When the system represented by this equation is at equilibrium at a certain temperature, the partial pressure of NO2 is 1.5 atm. while the partial pressure of the N2O4 is 0.50 atm.  What is the value of the equilibrium constant, Kp, at this temperature?


A) 0.15    B) 0.22    C)  0.33    D)  3.0     E)   4.5

56.  Considering the properties of the halogens, successively, from fluorine to iodine we would expect to see an increase in which of the following properties?


I.  electronegativity

II.  chemical reactivity

III. dispersion forces


A)  I  only

B)  II only

C)  III only
 D) II and III only


E) I, II, and III
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57.  In the model of a molecule of propyne, shown above, the hybridization in carbon atoms 1 and 2, respectively are

A) sp,  sp     B)  sp3, sp2    C)  sp3, sp


D)  sp2, sp3   E) sp, sp3
58.   A 160.  mg  sample  of  NaOH, (MM = 40.0 g) is dissolved to prepare an aqueous solution with a volume of 200. mL.  What is the molarity of sodium hydroxide in 40. mL of this solution?   A) 0.00400 M    B)  0.0160 M    C) 0.0200 M


D) 0.0800 M    E) 0.100 M

59.   The ionization constant,  Kb, of the base HONH2 is 1.1 x 10(8 .  The pH of a 1.0 M aqueous soluton of HONH2 is closest to


A) 4.0   B)  6.0    C)  8.0    D)  10.0    E)   14.0

60.  Which of the following 0.10 M  aqueous solutions has a pH  less than 7  ?


A)  KI       B)   NH4NO3       C)    K2CO3      D)  NH3     E)   Ca(OH)2
61.  If 0.15 mol of K2CO3 and 0.10 mol of KBr are dissolved in sufficient water to make 0.20 liter of solution, what is the molar concentration of K+ in the solution?


A) 0.080 M   B) 0.25 M    C)  0.40 M   D)  2.0 M   E)   4.0  M

62. A 0.500 gram sample of a monoprotic acid is dissolved in water and 40.0 mL of 0.100 M NaOH is needed to titrate the sample to the equivalence point. What is the molar mass of the acid?   A) 50.0 g    B) 62.5 g   C)  125 g     D)  200 g    E)  250 g

63.  The pH of a solution prepared by adding 10.0 mL of 0.020 molar KOH (aq)  to 10.0 mL of distilled water is closest to   A) 13    B)   12    C)  11    D)   3    E)  2

64. Factors that can change the value of the rate constant for a given net reaction include


I.  addition of a catalyst       II.  change in temperature   


 III. change in reactant concentrations


A)   I  only       B) II only     C) I and II only    D)  II and III only    E) I, II, and III

65. A salt sample is being analyzed to determine the percentage by weight of sulfate. All of the following are appropriate steps in a procedure to perform this determination except  A) determine the mass of the sample to be analysed


B) add excess barium chloride solution to a solution of the sample


C) collect the barium sulfate formed on a paper filter


D) measure the volume of water from which the barium sulfate precipitate is removed


E) determine the mass of the barium sulfate formed

66 The heat of formation of propane, C3H8(g), is by definition the enthalpy change of which reaction?
A) C2H4(g)  + CH4(g)   ➞ C3H8(g)


B) 3 C(g)  +  8 H(g)   ➞ C3H8(g)

C) 3 C(s)  +  8 H(g)  ➞ C3H8(g)


D) 3 C(s)  +  4 H2(g) ➞  C3H8(g)

E) C2H6(g) + CH4(g) ➞ C3H8(g) + H2(g)

67.  Which of the following single bonds is the least polar?


A)  N(H       B)  Br-Cl     C)  H-Cl     D)  O-H     E)  I-F

68. The phase diagram for a pure substance is shown above.  The solid and gaseous phases of the substances can exist in equilibrium at conditions corresponding to which of the following?

A) Point I only     B) Point III only    C) Any point on the curve from I to II.    D) Any point on the curve from II to III         E) any point on the curve from II to IV
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69.  Naturally produced amino acids generally contain all of the following elements except    A)  iodine    B) hydrogen    C)  carbon    D) oxygen    E) nitrogen

Two 10.0 liter vessels, are filled with gases at the same temperature. Vessel A contains 32.0 grams of O2 gas, while vessel B contains 32.0 grams of CH4 gas.


A) 1:1    B) 1:2
C) 2:1
   D)  1.4:1
E) 1:1.4

70. The ratio of the densities of the gas in vessel A to the gas in vessel B.

71.  The ratio of the pressures of the gas in vessel A to the gas in vessel B.

72.  The ratio of the average kinetic energies of the gas in vessel A to the gas in vessel B.

73.  An electric current of 1.00 ampere is passed through an aqueous solution of  Ni(NO3)2  .  How long will it take to plate out exactly 1.00 mol of nickel metal?


( 1 faraday = 96500 coulombs = 6.02 x 1023 electrons)


A) 386000 s     B) 193000 s     C)   96500 s    D)   48200 s    E)  24100

74.  When mixed, each of the following pairs of reactants produce an evident chemical reaction EXCEPT    A)   KHCO3(s)    +   HNO3(aq)


B)   Mg(s)  +   HCl(aq)     C)    Ba(NO3)2 (aq) +  CuSO4 (aq)

D)   CuSO4(aq)   +   NaOH(aq)        E)  NH4NO3(aq)   +  HNO3(aq)

75.  Which molecule has an angular or bent geometry and is usually represented as a resonance hybrid of two or more contributing structures?


A)  CO2    B) OF2         C)  O3           D)  C2H4      E)   BeCl2
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